Role of cell cycle re-entry in neurons: a common apoptotic mechanism of neuronal cell death.
Currently, there is no effective treatment for neurodegenerative disorders such as Alzheimer's disease and Parkinson's disease. Thus, a major focus of neuroscience research is to examine the mechanisms involved in neuronal loss in order to identify potential drug targets. Recent results indicate that DNA damage and re-entry into the cell cycle may constitute a common pathway in apoptosis in neurological diseases. The role of the cell cycle in such disorders is supported by data on the brain of patients who showed an increase in cell-cycle protein expression. Indeed, studies performed in neuronal cell preparations indicate that oxidative stress could be the main mechanism responsible for cell cycle re-entry. DNA damage and repair after oxidative stress may activate the enzyme ataxia telangiectasia mutated, which is a cell-cycle regulator. Once the cell cycle is activated, the increase in the expression of transcription factor E2F-1 could induce neuronal apoptosis. Furthermore, the potential routes involved in E2F-1 induced apoptosis could be p53-dependent or p53-independent. Under this E2F-1 hypothesis of cell death, multiple mitochondria-dependent pathways may be activated, including caspase and caspase-independent signaling cascades. Finally, given that cyclin-dependent kinase inhibitory drugs have neuroprotective and anti-apoptotic effects in experimental models, their potential application for the treatment of neurological disorders should be taken into account.